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PURPOSE: To provide a (ffierm^ has an adhesive 

layer excellent in uniformity in thickness and shape, has strengths sufficient 
far handling, can be fixed to an electrode member at a temp, as lowjyy^rmal 
temp., can avoid degradation in quality due to proceeding to the by 
thermal treatment, is free from problems with the transfer of adhesrve layer 
or adhesion between electrode members even when the electrode members having 
the adhesive layers fixed are stacked and stored at normal temp., can fix a 
se~i::-r.du::cr chip without the necessity for high temp, and high pressure, 
and exhibits heat resistance enough to withstand wire bonding connectio n. _ r i 

CONSTITUTION: A die-bonding sh eet which is prepd. by temporarily (a^nrffi 
a g j nerrncl^ ^o^^a( ^Iry which comprises 

a (polymer allo^ consistin g o f a/tnerro^ having a glass trjns^ion 

point oi at least 80°C (anoV ^ermdsetting' resinT and is substantially {ndntitk^) 
a: 50 e C or lower. " ' ™~ 
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(57) [Abstract] 
[Objective] 

Thermosetting seat for die bond is obtained wherein, while satisfying 
the sheet system which can provide adhesive layer which is superior in 
the uniformity in thickness and shapes, it possesses strength which does 
not interfere with handling, and in the low temperature such as ambient 
temperature, it can lock in electrode component and it can evade the 
quality deterioration by advancing such as changing to B stage by heat 
treatment, and when electrode component is accumulated under fixed 
condition of adhesive layer, and kept in the ambient temperature, etc, it 
does not cause the transfer problem and gluing problem between 
electrode component, and it enables fastening processing of semi 
conductor chips without high temperature and high pressure, and it 
shows heat resistance which withstands wire bonding connection etc. 

[Construction] 



It is the sheet for die bond wherein it consists of thermoplastic resin 
with the glass transition temperature of 80 deg C or greater and polymer 
alloy type adhesive which has thermosetting resin as component; the 
temporary adhesion type adhesive layer (2) which consists of 
thermosetting adhesive which shows the stickiness with temperature of 
60 deg C or less sheet is provided.over the film (1) which does not show 
effective stickiness at the temperature of 60 deg C or less, 




It is the sheet for die bond with the characteristics wherein it consists of 
the thermoplastic resin with the glass transition temperature of 80 deg C 
or greater and polymer alloy type adhesive which has thermosetting 
resin as component; the temporary adhesion type adhesive layer which 
consists of thermosetting adhesive which shows the stickiness with 
temperature of 60 deg C or less sheet is provided over the film (1) 
which does not show effective stickiness at the temperature of 60 deg C 
or less. 

[Claim 2] 

It is the die bond described in claim 1 which has electrical conductivity. 
[Description of the Invention] 



[0001] 



[Field of Industrial Application] 

This invention relates to die bond sheet in order to fasten semiconductor 
chip on electrode component. 

[0002] 

[Prior Art] 

Until recently, in production process of semiconductor device, silver 
paste or other paste was used for fixation of the semiconductor chip to 
electrode components such as lead frame and stem etc. 

As to fastening processing, paste is applied on the lead frame such as 
die pad, and the semiconductor chip is installed on it, and then, paste 
layer is hardened 

[0003] 

But, due to the paste viscosity fluctuation, or deterioration, dispersion 
of application amount, or application shapes etc are large, and paste 
thickness formed is non-uniform, reliability of bonding strength of 
semi-conductor was poor which posed the points of problem . 

Another word, due to the shortage of past coating, if the bonding 
strength of the semiconductor chip and electrode component is low, it 
causes the problem wherein semiconductor chip peels off at the 
succeeding wire bonding step, on the contrary, if the coated amount of 
paste is too much, paste flows out over the semiconductor chip, it 
generates characteristic deficiency, yield and reliability decreases, 
hence, this problem has become especially marked ones attendant upon 
scaling-up of the semiconductor chip. 

Because of that, it is necessary to control paste coating amount 
frequently," thus it has become a problem which interferes with 
workability and the productivity. 

[0004] 

[Problems to be Solved by the Invention] 

In this invention, the topic is to develop die bond adhesive sheet 
wherein in view of the fact that, according to the adhesive sheet, 
superior adhesive layer with the uniform thickness over the electrode 
components can be provided over the electrode component and the 
above mentioned problem can be overcome, while satisfying the 
adhesive sheet system, it possesses strength which does not interfere 
with handling, and in the low temperature such as ambient temperature, 
it can lock in electrode component and at the same time when electrode 
component is accumulated under its fixed condition of adhesive layer, 
and kept in the ambient temperature, etc, it neither transfers and nor 
glues on, and it enables fastening processing of semi conductor chips 
without high temperature and high pressure, and it shows heat 
resistance which withstands the succeeding wire bonding connection 



and resin molding sealing etc. 



[0005] 

[Means to Solve the Problems] 

It is die bond sheet with the characteristics wherein it consists of the 
thermoplastic resin with the glass transition temperature of 80 deg C or 
greater and polymer alloy type adhesive which has thermosetting resin 
as component and, the temporary adhesion type adhesive layer which 
consists of thermosetting adhesive which shows the stickiness with 
temperature of 60 deg C or less sheet is provided over the film which 
does not show effective stickiness at the temperature of 60 deg C or 
less. 

[0006] 

[Working Principle] 

With above-mentioned construction, while satisfying adhesive sheet 
system which is superior in the uniformity of thickness and shapes, and 
possessing heat resistance which withstands wire bonding connection 
and resin mold seal or other treatment, it can make thermosetting 
adhesive sheet which possesses strength which does not interfere with 
handling. 

Furthermore due to the temporary adhesion type adhesive layer, it can 
be locked in electrode component in the low temperature of the ambient 
temperature; it can evade the difficulty of quality control due to the 
advancing into B condition by heat treatment; when electrode 
component is accumulated under fixed condition of adhesive layer, and 
kept in the ambient temperature, etc, it does not cause the transfer 
problem and gluing problem between electrode component, and it 
enables fastening of semi conductor chips without high temperature and 
high pressure, thus enabling obtaining the die bond processing. 

[0007] 

[Embodied example(s)] 

The sheet for die bond of this invention was illustrated in Figure 1. 

1 is the film which becomes base (polymer alloy type adhesive ), 2 is 
die temporary adhesion type adhesive layer. 

In Figure 1, an elongated body was shown, but when it is applied to 
lead frame and stem or other electrode component, it is formed in a 
predetermined dimension or shape which corresponds to the semi 
conductor chips, for instance, by cutting off the elongated body as 
shown in the illustration 

[0008] 

The film which becomes base is formed such that using the 
thermoplastic resin of glass transfer temperature of 80 deg C or greater 
and polymer alloy type adhesive which has thermosetting resin as the 



component, it does not show effective stickiness at the temperature of 
60 deg C or less. 

Film thickness 1 - lOO^i m is common, but it is not limited to this. 
[0009] 

as thermoplastic resin of the glass transition temperature 80 deg C or 
greater that is used for manufacturing the aforementioned polymer alloy 

type adhesive, you can list for example polyimide resin* polysulfone 
type resin, poly ether sulfone resin, phenoxy type resin * polyamide 
resin, acrylic resin etc. 

[0010] 

On one hand, you can list for example epoxy resin, phenolic resin, 
maleimide resin, silicone resin etc as thermosetting resin. 

The proportion of thermosetting resin is decided appropriately 
according to heat resistance and strength etc which are required, but 
generally it is thermoplastic resin per 100 parts by weigh versus 10-500 
parts by weight 

[0011] 

Regarding the sheet for die bond of this invention, over the film (1) 
which becomes the base which was described before, is provided the 
temporary adhesion type adhesive layer (2) which consists of 
thermosetting adhesive which shows stickiness at temperature of 60 deg 
C or less. 

The thickness of temporary adhesion type adhesive layer is 1 - 100^ m 
in general, but it is not limited to this. 

[0012] 

Regarding forming the temporary adhesion type adhesive layer , it can 
be done by the system which uses thermosetting resin such as epoxy 

resin, phenolic resin, polyimide resin, maleimide resin, silicone 
resin as B stage condition, or by the system where sticky substance 
which introduces the functional group for cross linking like carboxyl 

group and hydroxy 1 group into thermosetting resin, and stickiness 
adhesive which combines cross linking agent according to the need are 
used. 

[0013] 

As the aforementioned adhesive substance, there are adhesive forming 
polymer, rosin type resin like, for instance, NBR and acrylic polymer 
and stickiness-providing resin etc like terpene resin. 

Furthermore, it is semi-cured into B stage condition according to the 



need, even regarding the system which uses stickiness adhesive. 
[0014] 

Regarding the sheet for die bond of this invention, in the film which 
becomes base and/or temporary adhesion type adhesive layer, the 
powder which consists of electrically conductive substance like for 

example aluminum* copper* silver* gold* palladium* carbon 
can be contained, thus providing electrical conductivity and raising 
thermal conductivity. 

Thermal conductivity can be improved by containing powders such as , 
for example alumina* silica* silicon nitride 

[0015] 

Fastening processing of semiconductor chip making use of sheet for die 
bond of this invention can be done as follows, for example. 

That is, while supplying die bond sheet as the ribbon which is wound in 
reels as in a long ruler condition, it is cut off in sequential 
predetermined dimension (length and shape etc) through an appropriate 
cutter. 

By this, through cut fragment, adhesive layer which is superior in 
thickness and a fixed quantity can be formed. 

[0016] 

Next, the cut fragment which was formed is adhered temporarily over 
die pad of for instance lead frame that is the electrode component , 
through temporary adhesion type adhesive layer (2) and semi-conductor 
chips are placed over it, and it is heated to the temperature higher than 
the softening point of thermoplastic resin in polymer alloy type 
adhesive, and it is glued under melting of cut fragment 

It is possible to do heat treatment by, for example, heater* 
ultrasound* ultraviolet light or other appropriate system. 

Furthermore, regarding the cut fragment which achieves welding 
described above, semi-conductor chip becomes fixed in electrode 
component through solidification of thermoplastic resin by heat 
treatment and after that, hardening thermosetting resin by cooling. 

[0017] 

Semi-conductor chip which becomes fixed on lead frame were 
illustrated in Figure 2, 

3 is die bond sheet or its cut fragment* 4 is lead frame* 5 is die 
pad* 6 is the semiconductor chip. 

Furthermore semiconductor chip (6) which becomes fixed in electrode 



component is supplied to the succeeding step such as wire bonding 
treatment and resin mold according to need. 

[0018] 

Embodied example 1 

dimethylacetamide solution which was made by the combination of 
weight ratio ofl00/50/30/0.5 of polyetherimide/bisphenol A type epoxy 
resin (epoxy equivalent 185 ) /novolac type phenolic resin (softening 
point 75 deg C ) / combining 2 -methyl imidazole is applied over the 
separator which consists of polyester film and is heated for 10 min 
under decreased pressure of 0.5 mmHg at 130 deg C and formed base 
film layer of thickness 20|i m. 

[0019] 

The other side is that methylethyl ketone solution which is combined 
with weight ratio of 100/60/30/1 of carboxyl modification 
NBR/bisphenol A type epoxy resin (epoxy equivalent 450 ) /novolac 
type phenolic resin (softening point 75 deg C ) 12 -methyl imidazole is 
coated over the separator which consists of polyester film which was 
treated by stripping agent, is heated for 10 minutes at 100 deg C , lO^im 
thick of temporary adhesion type adhesive layer is formed. 

[0020] 

Next, both components which is acquired as described above, is 
pressure-bonded through base film layer and temporary adhesion type 
adhesive layer, the separator of both sides is stripped and retransferred 
from laminate which was formed, thus acquiring the sheet for die bond. 

[0021] 

Embodied example 2 

Other than using polyether sulfone that replaces polyetherimidem, 
according to embodied example 1, base film layer is formed and using 
it, the sheet for die bond which consists of laminate of temporary 
adhesion type adhesive layer is acquired. 

[0022] 

Embodied example 3 

Other than using polyether sulfone which replaces polyetherimide, 
according to embodied example 1, base film layer is formed and using 
it, the sheet for die bond which consists of laminate of temporary 
adhesion type adhesive layer is acquired. 

[0023] 

Embodied example 4 

other than using phenoxy resin which replaces polyetherimide, and 
methylethyl keton for solvent, according to the embodied example 1, 



base film layer is formed and using it, the sheet for die bond which 
consists of laminate of temporary adhesion type adhesive layer is 
acquired. 

[0024] 

Embodied example 5 

Other than using soluble polyamide which replaces polyetherimide, and 
chloroform/methanol for solvent, according to embodied example 1, 
base film layer is formed and using it, the sheet for die bond which 
consists of laminate of temporary adhesion type adhesive layer is 
acquired. 

[0025] 

after cutting off the die bond sheet into 5 mm square that was obtained 
in the aforementioned embodied cases 1-5, it is, in the ambient 
temperature, temporarily adhered to QFP (pad 6X6 mm ) lead frame 
(10 reams) that was plated with 42 alloy/silver, via temporary adhesion 
type adhesive layer, then, 100 pieces of the lead frame are stacked up 
and are left alone for 24 hours, then, each lead frame is recovered one 

layer at a time, but it could not recognize melt adhesion* or gluing 
between each lead frame at the time, thus smoothly recovering each 
lead frame one layer at a time was enabled. 

[0026] 

Next, via the cut fragment of sheet for die bond, semiconductor chip of 
5 mm square at 200 deg C is glued on each lead frame which was 
recovered, then, it is heated at 200 deg C for 30 min and hardened, then, 
fastened. 

Each one of semiconductor chip which becomes fixed in each lead 
frame by this treatment, each case showed shear adhesion strength of 2 
kg or greater under 200 deg C, did not cause exfoliation or other trouble 
of semiconductor chip regarding the succeeding wire bonding step on 
basis of satisfactory heat-resistant adhesive strength, and package step 
etc 

[0027] 

[Effects of the Invention] 

According to this invention, based on the sheet system, it can easily 
provide adhesive layer on electrode component which is superior in 
uniformity of thickness and shapes etc on basis of sheet system easily, 
at same time it can lock in the low temperature such as ambient 
temperature and is superior in maintainability of quality. 

In addition, even when electrode component are accumulated under 
fixed condition of the adhesive layer, adhesive layer does not transfer, 
gluing between electrode component does not occur, each electrode 
component can be recovered easily individually. 



Furthermore, it can fasten semi-conductor without requiring high 
temperature, high pressure, and possesses heat resistance which can 
withstand succeeding wire bonding connection and resin mold seal 



[Figure 1] 

Cross sectional view of an embodied example 
[Figure 2] 

An explanatory cross section of a condition which fixes the 
semiconductor chip 

[Explanation of Symbols in Drawings] 



[Brief Explanation of die Drawing(s)] 



1 



film which becomes base 



2 



temporary adhesion type adhesive layer 



3 



sheet for die bond 



4 



lead frame 



5 



die pad 



6 



semiconductor chip 



Drawings 

[Figure 1] 




[Figure 2] 
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